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Abstract. The purpose of this experiment was to determine the level of battery cages 
influence on production performance of laying quail population of Baloteşti. For it, an experiment 
conducted on a group of 500 hens in the population of Baloteşti quail, for a period of 12 months of 
operation, took place on-farm IoniŃă T. Lucian Society Bucharest individual enterprise. The findings 
are significant differences between the five levels of battery cages in which are operated quails. The 
average intensity of laying on the lowest level is significantly lower compared to other levels. The 
average intensity laying was 69.48±3.18% in quail from the fifth level, while on the first was 
77.65±2.92%, on the second was 77.84%±2.54 on the third was 77.92±2.99% and on the fourth was 
74.24±3.00%. The body weight, average mortality, feed consumption and water consumption is not 
significantly different compared to other levels. Average water consumption and average amount of 
manure were approximately the same on all five levels. 
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INTRODUCTION 
 
The quail is the smallest species of birds raised for meat and eggs (Panda B. Singh, R., 
P., 1990) as well as laboratory animals (Baumgartner J., 1993). Japanese quails raising has 
seen great development in recent decades due to biological characteristics of these birds, 
causing high levels of economic efficient production and market demand for eggs and meat of 
quail, with recognized quality (nutritional and biological high value, particular taste) and 
recommended by naturist medicine for their therapeutic effect. Among the main productive 
characteristics of quail stands: fast growth rate (reach adult weight at 5-6 weeks after 
hatching), rapid sexual maturity, short interval between generations, laying a high rate, low 
feed consumption and low accommodation space (Adeogun I.O. 2004). Given the small 
spaces in exploiting quail is very important to know all the factors that may affect their 
productivity. Among these factors like temperature, humidity, ventilation, food etc. is the 
cages battery level in which on exploits quails. 
 
MATERIALS AND METHODS 
 
The experiment took place in the company IoniŃă T. Lucian individual enterprise, 
workstation, located in the village Ungureni, GherghiŃa commune, Prahova County. The 
research conducted on a batch of 500 quail hens was located on five levels, 100 quails/level. 
Quails were housed in special batteries for raising quails. Battery height is about 1.5 m. Quail 
feeding is done with mixed feed for quail hens. The nutritional calculated value/kg mixed feed 
was: 2777 kcal ME, 19.61% PB, 1.15% lysine, 0.82% methionine + cystine, 3.38% calcium, 
0.69% phosphorus, 3.82% crude fiber, 5.41% crude fat, 10 752 IU/kg vitamin A, 2460 IU/kg 
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vitamin D3, 1796 IU/kg vitamin B4 (choline), 12.29 mg/kg copper, 90.86 mg/kg manganese 
and 0180 mg/kg selenium. Birds were housed by 25 heads per compartment cage with two 
compartments of housed birds. Feeding was distributed by the front of the battery, twice a 
day. Water distributed the lateral side of the battery, 2 times per day. Both feeding and 
watering front was 50 linear cm for 25 birds, respectively 2 cm / bird. 
The environmental conditions in which the experiment took place were within those 
provided by the literature (Arrington, L.C., 1962) (Code of practice for the housing of animals 
in designated breeding and supplying establishments/Part 2 Quail breeding, 2005). The 
average temperature in the house was 24 to 26ºC, 55-60% average relative humidity, while 
the ventilation was applied at 4 m3 air/h/kg during the warm time and during cold a 
ventilation of 2 m3/h/ kg. The temperature difference between the lowest and uppermost level 
of the battery was 4°C, more pronounced difference in the cold. The air intake and exhaust 
holes inside the quail house are placed in the top 20 cm under the eaves, air intake holes on 
one side and outlet on the opposite side. 
Light power inside the house was 4 W/m2 the intensity was higher on the higher levels 
and less on lower levels. The daylight during the experiment was 14 hours/day. The analyzed 
data were represented by: weight of individual birds per cage, egg production, average 
monthly mortality, egg weight, individual consumption of mixed feed, water consumption and 
average amount of manure. Data for each cage and each level was processed using Microsoft 
Excel 2003 and the differences between the two groups tested by using Student test. 
 
RESULTS AND DISCUSSION 
 
The average monthly intensity of laying for each level 
If in the first month there was an average laying of 60.83±1.69% on all five levels, in 
the fourth lay month (laying peak) an average of 89.01±2.18% intensity, while that in the 12th 
laying there was a laying intensity of 61.61±1.75% (Tab.1, Fig.1). Throughout the laying 
period was an average intensity of 75.21% laying ±2.79. 
Average laying intensity between 1-12 months was of 77.65±2.92% from the birds on 
the first level, on second level was of 77.84±2.54%, on level 3rd of 77.92±2.99%, on the level 
4th of 74.24±3.00%, while birds from the level 5th was of 69.48±3.18%. Significant 
differences appeared only between the average intensities of laying birds on levels first, 
second, third and birds on the fifth. 
In a study conducted in India on a flock of Japanese quail between 2-4 laying months 
(Sathishkumar A., Prabakan R., 2008) determined an average intensity of 90.19% lay; the 
intensity is higher than that determined in this experiment for the same period (90.19%±3.30). 
In a study conducted in Brazil during 1-6 months of laying (Faitarone A.B.G. et al., 
2005) found an average intensity of 79.23% lay rate to a stock of a variety of Italian quail, 
similar to that found in this study in quails of all five levels (80.48%±4.23). 
A study conducted in Poland (Tarasewicz Z. et al., 2006) established an average lay 
between 1-7 months of laying of 81.60%, a percentage that is similar to that found in this 
study for the population of quail on all five levels for the same period (80.21±3.88%). 
Lower light intensity on the lower level affects not so much the productivity of quails, 
taking into account the research of Howard (1966), which states that light intensity is less 
favorable in breeding quails. 
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Tab. 1 
The average monthly laying intensity for each level (%) 
 
Level I level II Level III Level IV Level V X±s X  Month 
of 
laying X±s X  
1 65.50 ± 0.48 63.85 ± 0.24 59.45 ± 0.48 60.14 ± 0.40 55.58± 0.24 60.83± 1.69 
2 85.00 ± 0.44 82.55 ± 0.24 79.75 ± 0.48 80.15 ± 0.24 65.45 ± 0.40 77.72± 3.45 
3 93.15 ± 0.24 91.95 ± 0.20 90.65 ± 0.40 88.76 ± 0.37 75.65 ± 0.66 87.91± 3.17 
4 90.1 ± 0.60 90.25 ± 0.20 92.15 ± 0.73 92.14 ± 0.50 80.45 ± 1.06 89.01± 2.18 
5 85.52 ± 0.48 83.67 ± 0.54 88.23 ± 0.40 82.15 ± 0.24 85.55 ± 0.73 85.02± 1.02 
6 80.50 ± 0.48 80.34 ± 0.24 86.35 ± 0.24 80.76 ± 0.80 80.35 ± 0.51 81.53± 1.20 
7 79.33 ± 0.25 79.33 ± 0.50 80.18 ± 0.28 78.14 ± 0.24 76.00 ± 0.25 77.58± 0.86 
8 77.45 ± 0.94 77.35 ± 0.33 77.55 ± 0.57 73.75 ± 0.51 72.45 ± 0.25 74.52± 0.85 
9 72.14 ± 1.00 75.66± 0.50 73.14 ±0.5 70.22 ± 0.75 68.45 ± 0.26 71.90± 1.24 
10 70.11± 0.33 73.55± 0.67 72.15 ± 0.50 72.45 ± 0.54 61.55 ± 0.57 69.13± 2.09 
11 68.17± 0.56 70.45± 0.34 71.14 ± 0.54 65.69 ± 0.28 56.85 ± 0.94 65.85± 2.55 
12 65.22± 0.47 65.12± 0.48 64.33± 0.80 60.25 ± 0.48 55.44 ± 0.48 61.61± 1.75 
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Fig. 1. Average monthly intensity of laying in quails housed in a 5 levels battery cages  
from 1 to 12 months of laying 
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The highest average intensity of laying between 1-12 months was recorded in chicken 
hens on the third (77.92 %±2.99), while the lowest on the V(69.48%±3.18) cage battery level. 
The highest average intensity was recorded on the first month of lay in the third level 
(93.15%±0.24), while the lowest on the V in the 12th month of lay (55.44%±0.48).  
In a study conducted in Romania (IoniŃă L., Popescu-Micloşanu Elena, 2010) for a 
flock of 600 quail hens of the Balotesti population an average intensity of 78.90%±2.24 lay 
was determined between 0-9 months of laying. The intensity is similar to that determined in 
this experiment for the quails on all five levels for the same period of laying (78.77%±2.92). 
 
Average performances of quails’ production depending on level of cages batteries 
The lowest average body weight during 1-12 months of laying was recorded on the 
first level (230±0.88 g), while the highest during the same period occurred in birds on the 
level IV (265±0.87 g); average body weight of birds from all levels was of 250.6±6.07 g (Tab. 
2). On the V level, the body weight was similar to that on the IV, of 258±0.49 g. The average 
weight of eggs was about the same for birds on all levels; the average weight between 1-12 
months, regardless level was of 11.59g±0.07. 
 The highest average production per/month occurred in birds on level II (23.35±0.76 
eggs/head/month) and lowest in the V (22.40±0.95), the average production per month and 
recorded between 1-12 months of laying eggs being 22.86±0.19 eggs. 
 
Tab. 2 
Average quails production performances depending on cage battery level 
 
Level I Level II Level III Level IV Level V X ± s X  Specification  
X ± s X  
Body weight (g) 230 ± 0.88 255 ± 0.97 245 ± 0.67 265 ± 0.87 258 ± 0.49 250.6 ± 6.07 
Egg weight (g) 11.55 ± 0.07 
11.35 ± 
0.26 
11.75 ± 
0.23 
11.55 ± 
0.26 
11.75 ± 
0.11 
11.59 ± 
0.07 
Average production per 
capita (eggs) 
23.06 ± 
0.87 
23.35 ± 
0.76 
23.06 ± 
0.89 
22.45 ± 
0.90 
22.40 ± 
0.95 
22.86 ± 
0.19 
Intensity of laying (%) 77.65 ± 2.92 
77.84 ± 
2.54 
77.92 ± 
2.99 
74.24 ± 
3.00 
69.48 ± 
3.18 
75.21 ± 
2.79 
Average monthly 
mortality (%) 0.58 % 0.59 % 0.66 % 0.68 % 0.73 % 
0.64 ± 
0.03 
Average feed 
consumption (g/ day) 
29.14 ± 
1.25 
30.56 ± 
0.97 
32.14 ± 
1.55 
30.45 ± 
0.45 
28.15 ±  
0.85 
30.08 ± 
0.67 
Feed efficiency (g/egg) 37.91 ± 1.87 
39.26 ± 
1.54 
41.81 ± 
1.36 
40.69 ± 
0.99 
37.71 ±  
1.57 
39.49 ± 
0.87 
Average water 
consumption (ml/head) 
60.45 ± 
2.55 
58.55 ± 
3.15 
65.54 ± 
3.34 
62.65 ± 
3.35 
67.69 ± 
2.87 
62.98 ± 
1.65 
Average manure output 
(g/head) 
23.15± 
0.85 
25.55± 
1.15 
20.00± 
0.65 
22.45± 
0.95 
26.68± 
1.11 
23.57 ± 
1.19 
 
The highest average monthly mortality during 1-12 months of laying was on the V 
level (0.73%), while the lowest on the I (0.58% per month). The highest mixed feed 
consumption and specific consumption were recorded at quails on level III (32.14±1.55 
g/head/day and 41.81±1.36 g/egg), while the lower average consumption of feed between 1-
12 months of laying was recorded on the V level (28.15±0.85 g/head/day and 37.7±1.57 g 
mixed feed/egg). The average quail water consumption during 1-12 months of laying on all 
five levels was 62.98±1.65 ml/head/day, while the average amount of manure was of 
 190
23.57±1.19 g/head/day. Average annual percentage of laying ranged between 76 and 81% 
according to some authors (Charappa V. et al., 1993) and others (Ragab M., 2002) have 
determined a rate of 82%. In a study conducted in Turkey (Okan F., 1999) an average 
consumption of feed (31.33 g feed / head) was determined, similar to that determined by the 
quails in this experiment (30.08±0.67).  
In a study conducted in India on Japanese quails between 2-4 months of laying 
(Sathishkumar A., Prabakan R., 2008) and in a study conducted in Poland (Tarasewicz Z. et 
al., 2006) between 1-7 months of laying, the authors determined an average consumption of 
feed and feed efficiency similar to those set out in the quail population Baloteşti (28.75 
g/head/day and 38.30 g/egg, respectively 31.7 g/head and 35 g/egg). 
In the study conducted in Brazil during 1-6 months of laying (Faitarone A.B.G. et al., 
2005) found an average consumption of feed of 37.59 g/head/day and a specific consumption 
of 57 g/egg, values that are higher than those determined in he Balotesti population. The same 
researchers also determined the average egg weight of 10.50 g, value that is lower than that 
determined in the analyzed quail populations. The average percentage of mortality found by 
the same researchers is higher than rates determined in this study (0.93%). 
 
CONCLUSIONS 
 
The study can conclude that the average quail laying intensity is lower by about 5-9% 
on the lowest, compared to the levels from above. This may be linked to the fact that the 
temperature inside the housing varies according to the battery cages level, especially in the 
cold, i.e. the lowest temperature level is lower by about 4º C, which has negatively effects on 
the productivity of quails on this level. It also ensures better ventilation on the upper levels 
compared to the lowest level, especially in the warm. Lower light intensity on the lower level 
affects not so much the productivity of quails. 
Regarding live weight, it was significantly higher o the last two levels than o the first. 
The average weight of egg, feed consumption and water consumption are found to be similar 
on all five levels. Other studies are necessary to determine better the influence of the level of 
battery cages on production performance of quails. 
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